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im*m i ] 

&v>-c, ftrfB«£. 1»<z>Il£ (Tm-D) mT<£>?aK * x-PtS. L^^ib^Ui«i- 

2 ] 

miBifc®*"'; >m#ot omu.Mm^ 5 ~ 3 o o r/m i n i k 

3 ] 

4 ] 

Mtmis.*° i )*isy 4 >&mm&, tib en (2) £?i*:-r> w^i~3^v^ 

(1) Hi* (Tm-D) ^2 0~12 0W E B a ttff-e*^ 

( 2 ) mikimm 3 ^ja jt-c * & 

5 ] 

fMB*Jt#y tw-f >5R#IB**> TIB (3) %ffitz-t#V rfu tf v ^ l 

( 3 ) P Pai#ailltt»« [mm] 5 0 ~ 9 0 m o : 1 % 
tfrfB*cK# Vtuyj TIB ( 4 ) 1 - T'f & W#£ 

(4) PBft-fte&flflte^Sfc I (mmmm) / (mmrr + rmmr) I ^2 0l^T 
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# M 2 0 0 3-4 2 4 3 6 1 : 1/ 

[0 0 0 1 J 

t o £ £ ®M U O ^ n y * ^ ^ * Rf jh S * it*£7j& K HI 1" * 0 

[0 0 0 2] 

WUl/7^f >*l»J©tt, ^Ol£«_t. te^iJifcfl* 
- b * -7 b ^h?'/K*? b7j5^ * 7j5^ Tjtff 3 * y b * y b 775* 

mKm&Mz&rti-zm<DttM&>&w-?$>ztztt>, ntXLHtw&.Mt&wte^k rasa* 

ab o 7^ 0 

[0 0 0 3] 

[0 0 0 4] 

imttm i ] #m§¥ 7-258422 

[#^^2] #il¥7- 8 8 8 3 

mmmmi-x ? t-r&pua] 

[0 0 0 5] 
[0 0 0 6] 

£ onus *^f5)i±si^L» «tjt#u*v7-f 

<k^X, Z<DfeMffiffiZ*<oM&&TtX]&ML%:iPh, • MffiLtz& 

o 

m-D) &T<vM.m£xmmL%rfbmmmmir&j:m*&tr, ^^1/7^^1 

2. ItrfBlfcK^'J tl/7>f >SM»fl&©|ifciM£rt*, 5 ~3 0 Ot/m i n-?&& 1 KfB 
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[0 0 0 71 

4 . mmmn* v*vyi >&mm*K Tie ( i ) w ( 2 ) /i-r> 1 ~ 3 o^r 

(1) US (Tm-D) ^2 0~12 0t^ a B H tfit?ab^ 

(2) ttfiftftra^s^J^-c** 

5. frf£ffcK*°',>* w-f >3MtJJi#\ Tie (3) frjufc-f-tfy/ntri/s'-c** 1 ~ 

( 3 ) P P£#&SU1£f£» [mm] 5 0 ~ 9 0 m o 1 % 

6 . tMB**t# >jti^7^ >3MM^> tie ( 4 ) tmiz-t 1 - ^ >*^-»-c* & 1 

(4) PBiMIIttlit I (mmmm) / (mm r r + r mm r ) | #20^7 

tic 

[0 0 0 8] 
[0 0 0 9] 

[0 0 10] 

<fc V^ 0 

[0 0 11] 

fisiitx r± - « auMW * ffl ^ a c t &x § a 0 

£*ifc»i*«o»KiW»i±* SlMWWBic^**-? >£t£&7\ inS* • WSitti 

[0 0 12] 

iO«Mgfl?»MiSil*l*OfflLf£li, #JjjB0^9^<E^iajK (Tg) m_t> ri*"oHu& (Tm 
-D) &Tt1r2>o ZV>m. HfejSC (Tm-D) ttT«i&ST1i, WIBOJttJK^a^i* 
U ^-W«i*-5o cKDtztb, X*»t*t±. (Tm-D) - 3 0 *C] - 
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Iftjft (Tm-D) Wt£Hl*IO»£tf*#i Li/»o 

ft, *WjW*t*v>T, fiOgt,^ (Tm-D) 14, ^M«M^fift (DSC) £JB 

[0 0 13] 

<rffi«5»]H[«i»I^Oi*iftjSattt. 5 -3 0 OC/m i n^K^fl Lv> 0 mmift 
S^5t/mi n i <951V>^-e(4, *«t*v>r l*««KJIl3*"t* - £v*33 
-e-tt**ab»3. 3 0 OC/mi n fcj&x. S»£-TN4. ^Sft^**Si< , r!»<7>fg73 
±BI£t *La**£o »3iKt4, jft L< t4 5~ 1 0 OlC/m i n. X »9 $f * L 
<{4 1 0~ 5 Ot/m i n-C^^o 
[0 0 14] 

h2fa£fc Lt, y h* y hyj5^ h # y h^i'i 

[0 0 15] 
[0 0 16] 

£tfff&3~2 >fc LTi4, 0Dx.{4\ ^ntTPV, l-^rV, 1 

#-b>. 1-*^t->> l-f-fe^, l-Fft'A 1 -x h 1 

[0 0 17] 

m t BOB LT ^ * ^ttoiMtti^Jfti-*^* t :fr«T/w 5 - * Affrfr*** & * ^ * n 

■t ^ftyfo^&T-e, ±Ewa-*i/7'f >£m-£-£«-£K4 «9iijs-r«i ttf-e 
->^nr;i'*> f -x-^*Xf4-eogm^ ^ffcfi&Ktt, -i>r~^m, W&'OT— ;Hfe 

S.U f -g-(7)g^7[c^b^^'b^^^^ , b^(4tL^^^ < t & 2«<03&**<&jRT^4F- Wife* 

. R^^-^A-ffc^Jlfc-eafe^o BD^>. MS^JStt^te, H. H. Brintzing 
er et a 1 , J. Organometal. Che m. ,288, 63 (1985 
) KiBf^if-W-tr*- (r/f-;!') y>3-7A^niJ^, J. Am. Ch 
em. Soc. , 1 0 9, 6 5 4 4 (1 9 8 7) fcEttO^f- W- Vf*- (-f >7*-^ 
) ;>7-7A^niJK, H. Yamazaki et a 1 , Chemistry L 
etters, 1853 (1989) t:|et«Dy7f ;Vy^V^ (2, 4 -it***!' 
?n^>*v^-;v) ^3-7A^ny K, /nf* (2, 4, 5-hU 

Ai^n'j Kf«y;vnx7 A & 0^-7- 7 A'ffc-g^^^'fciiEft (stereorigi 
d) (chiral) Ib^"?* & 0 

[0 0 18] 
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If* (4, 5, 6, 7-ff7tKn-l-^f-JV) xf 

i^tr* (4 1 --f ^3ifA^nijK, jcf-i/^if^ (5- 

^ ! _^ yy*-)l>) y';V3--)Ay^n'J xf ( 6 f-*- 1 -4 

VT-fr) ^ai^Af^D'JK, ^V^tf* (7 1 >"f-^) 
3i9A^niJK, if-V>e^ (2, 3 -v^-^V- 1 -4 ST—fr) V;vnx-)A 
^nijK, jc^v^tf^ (4, 7 -vMf;v- 1 -4 >"7*-;v) y;V3x-)Ay^n«J 
h\ :r.^ v > tf * -JV) xfl^VW (4, 5, 6, 7 

_V b 9t Kn - l -^f /\7x>)Ay^n'J >\ V> trx (4 f->u- 

/\7X7Ay^nVK, .x^VVtfJ* ( 5 - ^ 1 - 4 ^T-fr) 

;^7=.? J*i??U V h\ if VVtf^ (6 f"*- 1 -A >7*=-^) /\7-*A'?*n 
y K, -x.-fV>tf* (7-^f;v-i-/f>7'x^) A7x7Ay>0'J>\ .x-f-vytf 
X (2, 3 - v^f^V- 1 ^t'-JV) ^i'JA^nVK, j.^V>Vf^ (4, 7 

;V) y>3x7A^^n'J b% y^WJV>^ (4 >T=-)V) ;>7X7Av^n'J 

h\ y>f;v>'Ji/>a (4 -^?-;W >y*-;v) y^ai^A^o'jK, ^f;v 

v"JV>lf* (/f>fx;V) A7-^Ay^on\ ^fA-y'J Wtf^ (2, 4, 5 
-h'J^f;i/y^n^>^yxx;v) n V K % ^WJV^^ ( 

2 4, S-h'J^f^y^n^y^yxxjv) ^7x7Ay^nn\ ^f^v'JW 
>W*'(2, y;V3x7A^^a'j K> 

y UVtT;*.' (2, A7x7Ay^nn\ Vf^-fr 

^yi/ytf* (3-^fJl/y^n^>^yxxjV) -7;V3x7A-/^n'J F, y>f;Vv 
iji/>a (3-^f;vy^n^>^yx^) ^7 — >> a y h\ y'^WJV 
^l£* (2->fjV-4-7xx;H>f^) y>3;7Av?7nn\ >^^;i/~>y 
(^O'V-f yy*=-)V) ^nx^^n'JFWfKWtiSo 
[0 0 19] 

^n'jF, (xfuy) (xf — tf (>f^7*-;v) ^3x7 A^ n y h\ 

(Jtf-V>) -If* (3-^f ;W >f*-;V) y>3X7Ay^D'JF, ( 
(xfl/^) (4, y>3-7Ay^n'J F 

^jRtf £ ft h <Dit%-m\Z&tf Jy>3x7A*^7-7A, Xtif * >fcetfeLfc*>0>* 

[0 0 2 0] 

fcLTIi, h'J7ixji/*;n;x7Af 1-5^ * "7 "7 xx;V) #TV- K 

N, N-^W-'J-^^rb?^ (^V^7;VtD7xx;v) K 7 

#V-V7-*>**ft*«^ b'j7xx;V*;i/lfx7Afh7^ 9 7 

^D7x^) 7/1/3 *-K N, N-y^f^7x'Jx7Af h7^^ 

*n7i-;v) r;v3*-K Vf7Af (^/^7^tn7xx^) 7;^* 

[0 0 2 1 ] 

h'Hvrf*7A'5-9i», h y ^4r->;vr;v5 h y 7;v^;v7^5 

- L i;xf-;V7;V^x7A^7^f F, yM77"f A/n?^ Ff W^7^ 

+ ;V 7 ;V5x7A^7^ h\ h y 7;V^r ;V 5 x7 A J: y 7 ;^^7;V ^ x 7 A^7 ^ 
\?<DWk&m, 7l>7Xf;Vy'7K^tV, T- h ?7*f ;l/7;^^rt>f<?)7^ + *7JV 
**t>#«^*4. £*L?>0;|r*7>l'3-*A*t'&W©l^ h'J7^^7^^x7 

tiiIE# 2005-3003960 



#Jffi 2 0 0 3-4 2 4 3 6 1 ^- v : 5/ 

[0 0 2 2] 

mtt&tLxit, mmm^mo^iKD^ 

1 -^^x^^-e^ftS^^^ToT iv>, -5 0-2 5 or 

, *F£L<f±, 0- 1 5 0T;^fSffi^& m^B#F^(i®1a\ 1 - 1 0 WOtEST?* <9 
, JElJliii^ HtEE~3 0 0 kg/cm 2 - GOfSffltrfc^o 
[0 0 2 3] 

( 1 ) M& (Tm-D) ^2 0 - 1 2 0 X:o^ B H H 'te«t?*^> 

( 2 ) i&JHbBfF^ 3 ^m.h-e$) S 
US (Tm-D) ^2 OlC^cO^ttWJilii, £»T?<0llfcftv»;a s ffiJi^* 
«K 1 2 OT^j&^&I^ISiWJIg^ ^BJ<^^^»a<J^#^n^v>i3^tL^ab^o 
JM (Tm-D) i±. L< *i5 0~ 1 0 0*C, i 0jfiL<ll6 0-9 O'C'C^^o 

^wiz&^xmMs&umt^ ±wim& (Tm-D) tmmzti&mmvz tz 

[0 0 2 4] 

z t < i o^m_L-e^*o 

tosiimi^l*:^ mmm^mx^MM 0&3 o ot/^-) £2 sr^T^at, 

[0 0 2 5] 

^^t>^ (^H^biaj^mT^^oT^^^^^H^bL^v^) o fatSJy.T 

ft. *V7 4 >mm<Dm& (Tm-D) RV&&imm*. «i-^>3Z#M 

mum* mm-? & - £ -e^T-§ ^>o 

[0 0 2 6] 

V *l^7^ >#*MBtt. P Pl£#aiOtt»» [mm] &5 0 - 9 0 m o 1 

5 Omo ^o§i»ft4t4^*Wl), 9 Omo \%*mz-2>tM 

&&*tl1)*$>2> 0 ftf Z L < tt 5 0 - 8 0 m o 1 %T?*> «K i l9$?iL<fi6 
0 - 8 0 m o 1 %tr&& 0 

ft, *»9l»i*v»T, PPifltjRflOttieafc [mm] it, (A. Zamb 

e 1 1 i) tL/c TMacromolecules, 6925 (1973) 

[0 0 2 7] 
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ttz, &ft#V 4 y&mffili. PB3zl#miIJtt*tm I (mmmm) / (mm r r 

+ rmmr) I #2 1 -7f>l^t*J i t P BSttftBOttft 

ft. 2M&93teiJV»-C, PBSMfc&BUteWSfe I (mmmm) / (mmrr + rmmr) \ 
li\ WkbKi. *)m&ZK>tz TP o 1 yme r Journal, 16, 717 (198 
4) J „ J. Randal l9fR#£*L;fc TMacromol. Chem. Phy 

s.,C29, 2 0 1 (1 9 8 9) J RW . Bus i c ohKX »)3ft#3*Lfc [Mac 
romol. Chem. Phys. , 198, 1257 ( 1 9 9 7) J 8B*0#ft£ifcJ* 
lt> ^y^?KW (mmmm) XrfJMMf (1, 4#A^) 

PB^miUtt^^: I (mmmm) / (mm r r + r mm r ) | o EP*>, 1 3 

cm$;%&mx'<? vfr*m^T:jti-u>^ ^^ov^^s-m^u #y ( 1 - 

/f>) 3-hP*<Z>* v<* 9? V X^&*-$.*b, PBSMSIIttJit 1 
(mmmm) / (mm r r+rmmr) I <2>o 
[0 0 2 8] 

ffi* PP&ttftSUttJtac [mm] SJ/PBifflllttM I (mmmm) / (mm r r 
+ r mm r ) | 14, »«&<0««<&WSE*. S^ISIS ^ v-jfcftfcflSE-*- 

4Cii:J;o TfWtfip-c § & o 

[hmm] 

[0 0 2 9] 

(1) fr^-ik (Mw) RWi** (Mw/Mn) 

Tf50igg&tfWFT~ilteU fl¥WiMwXrMf^)^fM n i «9g:ffi Lfc 
GPCffiOJeM 

*7a:toso gmhhr-h (s) ht 

tlti^: Wnvh^AfflRItM WATERS 1 5 0 CItifr 
mm:i, 2, 4-h'J^nn^>-fe*> 

m%Mm : 1 4 5 c 
mm : i . o ? u u y b 

&AS : I6 0v>f^nij^;i/ 

:Universal Calibration 
ff^n^A :HT-GPC (Ver. 1. 0) 
[0 0 3 0] 

(2) P PSHfc&flOtSyBSS: [mm] £tfPB:fc#»flltt#afc I (mmmm) / (mm r r 
+ r mm r ) 1 

±&0>-%mKx vmfeLtzo auk 1 3 cmi&%&mx'<* vfromfen. Tessas. 
mm : a^mT- (W) »j nm-ex 4 001 1 3 c-nmr^s 

Jim : -fu h *^7*i3 y vv *r& 

: 2 3 Omg/5 V V y 
»«t: 1, 2, 4 - h V ?nn^>tf >- tt^v^f^w 9 0 : 1 0 (MJt) tB#»*S 
zSJg : 1 3 0 "C 
: 4 5° 

: 4# 
3t£ : l o o o o m 

(3) ifJ^WmUSt (Tg) , ®l£ (Tm-D) RVI&MmW 

7ps&3t*a»sw- (Dsc:/<-*'/-*^-ta, dsc-7) ^tfflLt, ±a 

HiSE# 2005-3003960 
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[0 0 3 1 ] 

1 

(1) jt^n-tvttit [ (1, 2' -^f^->'Jl/» (2, 1' -WWJV 

yal/^li: (1, 2' -y^f-;Vy'J^) (2, 1* - * 

* K >f WVf ^^^©3. 0 g (6. 9 7mmo 1 ) ^THF 5 OmLCjSIL 
- 7 8 tC^iP l^o 3 - F> f ;v h V ^ f ;l/y 5 / 2 . lmL (14. 2mmol)£ 

^bT^^-^AM-c-^L^o (1, 2' - 

y^fJVy'Jl/^) (2, 1' -y^f^i/'JU/) - tT* (3 - > V >.f A^'/'J^f 
;W>-t^) 4-3. 04g (5. 88mmol) £#£o (W8 4%) 
[0 0 3 2] 

a*5CatTi**v»r'>iU>^3Rtc±B"t?WP>tL*: (1, 2' -v^^'>V V 
>) (2, '1' -y^f^y'J^» -fcf.* (3 - h U ^f^y'JiMfJK >"7*>) 4: 
3. 0 4 g (5. 8 8mmo 1 ) tx-f JV5 0raLtW o -7 8 "C K*£iP L n - B 
uL i (^**)->mWil. 54 M) 47. 6mL (11. 7mmo 1) Imktz'ik, 
1 2HSIW»#Lfco v#«@*U »&*LfcB#*^*^>4 0mLT«t^it{: i 
'Jf^AS^x-fJVWi: LT3. 06g (5. 07mmol) £#£o OCT 7 
3%) 

1 H-NMR (90MHz, THF-ds) K «t *M5e^*fi. I 5 0. 0 4 ( 
s, 18H, h AO , 0. 4 8 (s, 12H, ^f*'>'iV>) , 1. 1 
0 (t, 6H, , 2. 59 (s, 4H, , 3. 38 (q, 4 H, ^ 

ls>) , 6. 2-7. 7 (m, 8H, Ar-H) "Cfcofco 
[0 0 3 3] 

fi^acT^lBtwTWfetL^y ^^AfflS: 5 OmLCW^o - 7 8*Cfc 

<££PU :cvf)6 - 7 8 e C^<^±PLfv:IZg*a'fbv;V^-^A 1 . 2g (5. 1 mm o 1 ) 
Ohfl/x'/ (2 0mL) JRWi&fcirFLfco iTt, IIt6l*IIHI^t4o -eo^Ic^ 

Lfco W6*Lit»aE*^^nn> * > «fc D^ifttSitta >5 ( 1 , 
2' -^fJVy'JVV) (2, 1' -tf^. (S-h^f^y'J 

fl^f-W ^•f— /l0 y>3 - ? A v ^ n 7 W K* 0 . 9g (1. 3 3mmol) 
0 (IR^ 2 6 %) 

1 H-NMR (90MHz, CDC 1 3 ) fc± S«!j£<&*MMi, I * 0. 0 (s 
, 18H, h'^f^'/'J^) , 1. 02, 1. 12 (s, 12 H, ^f;i/yijl/» 
, 2. 5 1 (dd, 4H, J^-Vy) , 7. 1-7. 6 (m, 8H, Ar-H) t?£>ofc 

O 

[0 0 3 4] 

(2) #v TTy- 1 <5om^- 

F*3#;Jt0. 2 0m 3 ^f>l/^lMC> n-A^y?-2 OL/h 
h'J'fyyf^T^^xijA (B^T^^r^T^^ttM) ^16mmo 1/b, 
7;v;;+t> (T;l/^v-;W±i^) £l 7mmo 1 /h. 2bK, _tlB (1) tft)t ( 
1, 2' -y^fJl'y'Jl/y) (2, 1* -^f^'Jl'V) ( 3 - h U * ^ 

£-friRK6 OlC-e^fflSP^aiJK* 5 Orno 1 %, RJ*lfF*3O^JE&0. 7MPaGC§ 
oil 1 U ^'J/fy-imUo 

[0 0 3 5] 

'#btitzm^mm~, << o 1 o (?-^ ■ a^s^^t-j • ^<*^xtt 

£BIjE#2 005-3003960 
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i) 5 0 0 ppmmU ^«3m 3 <7>* r > w»TI*Iffl 2 0 OtK 

mmz*7#>7-ewmL. /^htsit, ^ifc^-rmts^'J^xv-i *ibijr 

[0 0 3 6] 

# ti/:^ ^ n -t 'J y f > - 1 i:ov> tM L/c t i ^ , frTrMfrft (Mw/M 
n) 111. 8. 3^fi (Mw) Ii7 0, 0 0 0, P B 5MfcSI019:»» I (mmmm) / ( 
mmrr + rmmr) | (± 8 . 24 (mmmm= 7 1. 0 3, mmrr + rmmr = 8. 
6 2), #7Xm®i&B£ (Tg) li-2 9t, M.S (Tm-D) it 7 lt^fcofco tit 
, j»ft-ffcl*IBI»i3 0«-WJSl±T*ofco 

[0 0 3 7] 
tt&ff 2 

(1)S»^S«0. 2 0m 3 ©^f>Wl«> n-^V*3 0L 
/h, h'J>fy/f^7A'5 = , >A {B^7)V^-)VT)^^±Wi) £ 1 5 mm o 1 / h , * 
f;V7;^^+t> (T^^-^-^ttlS) £l5mmol/h, £klC, M&M 1 (1) 
t?#7t (1, 2' (2, 1' -y>fi^>'Jl/» -\£7s (3-h 

V ^ f;Vy'J Jl^-^W ^7*~;i/) ^var-ijA^n?^ KSr 1 5 p m o 1 / ht« 
*&Lfco 1^SI6 0"Ct?»ffi«P***jS«:5 Omo 1 %, RJ©»rtO^JE*0. 7 MP 

a G K«o i^-/nt°v>i: *#**Rtt|fr U *° V ^nt>> Lfc 0 
[0 0 3 8] 

&btltzM.&&fofc'( JVtfJ y*.X1010*500p pmMU fift3m 3 tf)* 
[0 0 3 9] 

n) 111. 8,3^* (Mw) (±3 3, 0 0 0, PPWlttK [mm] (±67, if 
yxmmum (Tg) f±-4lC, M£ (Tm-D) l±7 0fP3bo/;o tir£lftlI#M 

»i 6 fl-HTafeofco 

[0 0 4 0] 
Ml 

Sfifl 1 Tttt ^ n-fe 1 iJDf&v^^ * 

*iUr»KRC-Sl) ^^fflLT^jUiS^L^o i^t^m ^^U^-Oia 
IBM* 9 6 r p m (l«rtO«^^H^^6^t ± 9 fcWSE) £ U 

6t/mi n) „ ffIiH(:^lt^I»0fMl±> 0. 12-0. 4kWf*o 

ft, i<0«««T?tt, li^^i^tiO. 0 1-1 kW?*«K »SL<{±0. 1 

~o. 5kw-e&& 0 

ItiJ: «9 etm$*L/ssj?y 7r>- 1 (l 5 g) £, SittlttC(:-tt«3 0 0 X3 0 
0 X 6 1 mmO^f-JHtft*. 6 0 fJ>Bftfi3fe<&*!i*teK"^ v»Tffflfi Lit Q ^(O^ 

, *° v 7t>-i k. * * - e> f i^t - 1 § , mmmmmm^ - 1 « 

[0 0 4 1] 

Ml 

?&:&K3. 3t/mi n) 0 #*> tL7t#SttCO^T|li&^ 1 fcfa £tt*teffNfi*:fT&ort: 
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